
PSSA Review: 8th Grade 

CC.2.1.8.E.1: Distinguish between rational and irrational numbers using their properties. 

1. Four right triangles, with some of their side lengths, in units, are shown below. 

 

Which triangle’s hypotenuse has a length, in units, that is an irrational number?  

(A)    triangle A  (B)    triangle B  (C)    triangle C  (D)    triangle D 

 

2. Which inequality correctly compares one rational number and one irrational number?  

(A)          (B)      
 

(C)          (D)      

3. Four points representing   and  are plotted on the number line shown below. 

 

Which statement correctly identifies the location of one of the points and whether it is a rational or an 
irrational number?  

(A)   Point W is the location of 
25

8
, and it is an irrational number. 

(B)   Point X is the location of π, and it is an irrational number. 

(C)   Point Y is the location of  , and it is a rational number. 

(D)   Point Z is the location of  √10 and it is a rational number. 
 
4. The volume of a 12-inch-tall cone is  cubic inches. Which statement about the radius of the 

base of the cone is true?  
(A)   The radius is 6 inches, and it is a rational number. 
(B)   The radius is 6 inches, and it is an irrational number. 
(C)   The radius  inches, and it is a rational number. 
(D)   The radius is  inches, and it is an irrational number. 

 
 



5. Which statement correctly describes the number 
62

495
 and its equivalent decimal notation?  

(A)   The number 
62

495
 is a rational number and its equivalent decimal notation is a repeating decimal 

number. 
 

(B)   The number 
62

495
 is a rational number and its equivalent decimal notation is a terminating 

decimal number. 
 

(C)   The number 
62

495
 is an irrational number and its equivalent decimal notation is a repeating 

decimal number. 
 

(D)   The number 
62

495
 is an irrational number and its equivalent decimal notation is a terminating 

decimal number. 
 

6. Amanda graphed a linear function with the equation . Which statement about the 
slope of Amanda’s line is true?  

(A)   The slope is a rational number that can be written as 
13

9
. 

 

B)   The slope is a rational number that can be written as 
14

10
. 

 

(C)   The slope is an irrational number that can be written as 
13

9
.   

 

(D)   The slope is an irrational number that can be written as 
14

10
. 

 

7. What is   written as a fraction?  

(A)       (B)       (C)       (D)      
 

 

8. The length of a ribbon is 0.375 meter. Which value also represents the length, in meters, of the 
ribbon?  

(A)       (B)       (C)       (D)      

 

9. On the number line below, point P shows the location of an irrational number. 

 

Which expression has a value that is greater than the irrational number represented by point P?  

(A)     (B)     (C)     (D)    



Kelsey draws a series of right triangles with sides that have the lengths shown in the table below. 

  
 

10. Plot and label each of the five hypotenuse lengths on the number line shown below. 
 

 
 

11. The next hypotenuse in the pattern is  . Kelsey plots  on a number line without the 
use of a calculator. 

Explain how Kelsey could find between which two consecutive whole numbers she should plot . 

Also explain how she can determine to which of these two whole numbers  is closest.  

 

 

 

 

 
 
 

12. Kelsey continues making right triangles following the same pattern she used to make the first 
five right triangles. Explain why none of the right triangles Kelsey makes will have a hypotenuse 
with a rational number length.  

 

 

 
 
 

 
  



CC.2.1.8.E.4 Estimate irrational numbers by comparing them to rational numbers. 

1. Jason cooks  cups of rice. Which statement correctly describes the number of cups of rice 
Jason cooks?  

(A)    The number of cups of rice is a rational number because it can be written as . 
(B)    The number of cups of rice is a rational number because it can be written as 2.13. 

(C)    The number of cups of rice is an irrational number because it can be written as . 
(D)    The number of cups of rice is an irrational number because it can be written as 2.13. 

  

2. The length of a ribbon is 0.375 meter. Which value also represents the length, in meters, of the 
ribbon?  

(A)       (B)       (C)       (D)      

   

3. Amanda graphed a linear function with the equation . Which statement about the slope 
of Amanda’s line is true?  

(A)   The slope is a rational number that can be written as . 

(B)   The slope is a rational number that can be written as . 

(C)   The slope is an irrational number that can be written as .  

(D)   The slope is an irrational number that can be written as . 

  

4. What is   written as a fraction?  

(A)       (B)       (C)       (D)      

   

5. The volume of a 12-inch-tall cone is  cubic inches. Which statement about the radius of the 
base of the cone is true?  
(A)   The radius is 6 inches, and it is a rational number. 
(B)   The radius is 6 inches, and it is an irrational number. 

(C)   The radius  inches, and it is a rational number. 

(D)   The radius is  inches, and it is an irrational number. 
 

6. Between which two integers does √29 lie? 
(A)   4 and 5   (B)   5 and 6   (C)   13 and 14   (D)   14 and 15  

 

7. Between what two whole numbers is √125?  
 
(A)   63 and 64   (B)   62 and 63   (C)   12 and 13   (D)   11 and 12  
 



8. The square root of a number is between 8 and 9. Which of these could be that number? 
(A)   17    (B)   63    (C)   71    (D)   89  

 
9. Which expression has a value between –4 and –3?  

(A)         (B)    
 

(C)          (D)    

   

10. The table below shows the distances, in miles, from Craig’s home to different locations in his 
town. 

 

Which statement comparing the distances, in miles, of two of the locations from Craig’s home is 
correct?  

(A)   The park is closer to Craig’s home than the library. 
(B)   The school is closer to Craig’s home than the park. 
(C)   The library is farther from Craig’s home than the mall. 
(D)   The mall is farther from Craig’s home than the school. 

  

11. Jorge has three rectangular sheets of paper. The dimensions of each sheet are shown in the 
table below. 

 

Which statement about the lengths, in inches, of the diagonals of the three sheets of paper is true?  

(A)   The diagonals are all less than 13 inches 
(B)   The diagonals are all greater than 13 inches. 
(C)   The diagonals are all within an inch of each other. 
(D)   The diagonals are all a rational number of inches in length. 
   

 



12. Which number line has a point plotted at the approximate location of the midpoint of  and 

?  

(A)      

   

(B)      

   

(C)      

   

(D)      

  

13. The lengths x and y are shown in the figure below. 

 

Which number line shows the closest approximate values of x and y?  

(A)    
 

(B)    
 

(C)    
 

(D)    

    



CC.2.2.8.B.1 Apply concepts of radicals and integer exponents to generate equivalent expressions. 

1. What is half of 26?  
(A)   13   (B)   16   (C)   23   (D)   25  
 

2. Which expression is equivalent to 33 × 34?  
(A)   912    (B)   97   (C)   312   (D)   37  

  

3. A company makes a puzzle that is made of 53 small plastic cubes. The puzzles are shipped in 
boxes that each contain 52 puzzles. The boxes are loaded into trucks that each contain 53 boxes. 
What is the total number of small plastic cubes in each truck?  
(A)   58   (B)   518   (C)   1258   (D)   12518 

 

4. Which expression is equivalent to  ?  

(A)      (B)     (C)     (D)    

   

5. Towns X, Y, and Z can be represented as the vertices of a right triangle as shown below. 

 

What is the shortest distance, in feet, from town X to town Z?  

(A)   3.5 × 105  (B)   4.9 × 105  (C)   3.5 × 1010  (D)   5.88 × 1010 

 

6. Simplify: 7-8 × 7-4  

(A)     (B)      (C)     (D)    
 

7. A square quilt is made up of square blocks. Each block has an area of 49 square inches. The quilt 
is made up of 64 blocks. Which expression could be used to find the perimeter, in inches, of the 
quilt?  

(A)      (B)      (C)      (D)      

  



8. Solve: x2 = 144  
(A)   x = 12  (B)   x = ±12  (C)   x = 72  (D)   x = ±72 

   

9. A packing crate in the shape of a cube has a volume of 70 cubic feet. The length (x), in feet, of 
one side of the cube can be found by solving x3 = 70. Which point on the number line represents 
the length, in feet, of one side of the cube?  

(A)    (B)    
 

(C)    (D)    
 

10. The Queen Mary is a large cruise ship that has 8,123,700 cubic feet of cargo space.  Express this 
number in scientific notation. 

 

 

11. The distance between Earth and Mars is about 4.8732 × 107 miles.  What is the standard written 
form of this distance?  

(A)   4,873,200 miles    (B)   48,732,000 miles    (C)   487,320,000 miles    (D)   4,873,200,000 miles  
 
12. The human heart beats an average of 37,800,000 times in one year. What value of x will make 

3.78 × 10x have the same value as 37,800,000 ?  
(A)   −5    (B)   −7    (C)   5    (D)   7  

 
13. Bethany watched a movie about a spaceship that traveled 93 million miles through space. What 

is the number of miles the spaceship traveled in scientific notation?  
(A)  9.3 × 106  (B)  93 × 106  (C)  9.3 × 107  (D)  93 × 107  

 
14. Last year 9.9 × 105  people attended the New York State Fair. What is this number expressed in 

standard form?  
(A)  9,900   (B)  99,000  (C)  990,000   (D)  9,900,000  

 
15. Expressed in scientific notation, the number 4,600,000,000 is  

(A)   4.6 × 10−8  (B)   4.6 × 10−9  (C)   4.6 × 109   (D)   0.46 × 1010  
 

16. The video of the movie Star Wars earned $193,500,000 in rental fees during its first year. 
Expressed in scientific notation, the number of dollars earned is  
(A)   1935 × 108  (B)   193.5 × 106  (C)   1.935 × 106  (D)   1.935 × 108  

 
17. According to the 2000 census, the population of New York State was approximately 18,900,000. 

How is this number expressed in scientific notation?  
(A)   1890 × 104  (B)   18.9 × 106   (C)   1.89 × 107   (D)   189 × 105  

 
18. In 1995, the federal government paid off one-third of its debt. If the original amount of the debt 

was $4,920,000,000,000, which expression represents the amount that was not paid off?  
(A)   1.64 × 104  (B)   1.64 × 1012   (C)   3.28 × 108   (D)   3.28 × 1012 



19. A butterfly weighs only about 5.0 x 10-5 kilogram.  What is this number written in standard 
form? 
(A)   0.00005  (B)   0.000005  (C)   50,000  (D)   500,000  
 

20. The table below shows the number of computers a company sold in four different years. 

 

In what year did the company sell the most computers?  

(A)   2002   (B)   2003   (C)   2004   (D)   2005  
 

21. The mass of a typical raindrop is 8.7 x 10-5 grams. What is 8.7 x 10-5 in standard form? 
(A)   870,000   (B)   0.000087   (C)   8,700,000   (D)   0.0000087  

 
22. The temperature of the sun at its core is approximately 27 million degrees Fahrenheit. What is 

27 million written in scientific notation? 
(A)   2.7 × 106   (B)   2.7 × 107   (C)   27 × 106   (D)   27 × 107  
 

23. Which equation shows how to find the product of 1,000,000 and 1,000,000 using scientific 
notation?  
(A)   1,000,000 × 1,000,000 = (1 × 106) × (1 × 106) = 1 × 10(6 + 6) = 1 × 1012 

(B)   1,000,000 × 1,000,000 = (1 × 106) × (1 × 106) = 1 × 10(6 × 6) = 1 × 1036 

(C)   1,000,000 × 1,000,000 = (1 × 107) × (1 × 107) = 1 × 10(7 + 7) = 1 × 1014 

(D)   1,000,000 × 1,000,000 = (1 × 107) × (1 × 107) = 1 × 10(7 × 7) = 1 × 1049 

 

24. The quotient of (9.2 × 106) and (2.3 × 102) expressed in scientific notation is  
(A)   4,000  (B)   40,000   (C)   4 × 103  (D)   4 × 104 

25. Connor is researching four types of memory modules for his computer. The data are shown in 
the table below. 

 

Connor wants to buy the module with the most memory. Which module should he buy? 
(A)   Module W   (B)   Module X   (C)   Module Y   (D)   Module Z  



26. The area of Argentina is approximately 3 × 106 square kilometers. The area of Venezuela is 
approximately 9 × 105 square kilometers. Approximately how many times larger is the area of 
Argentina than the area of Venezuela?  
(A)    0.33  (B)    3.00  (C)    3.33  (D)    6.00 

   

27. The approximate amounts of paper, in square yards, used weekly by a small town newspaper 
and a big city newspaper are shown in the table below. 

 

The amount of paper, in square yards, used weekly by the big city newspaper is approximately how 
many times more than the amount used by the small town newspaper?  

(A)   5,000,000  (B)   7,000,000  (C)   10,000,000  (D)   20,000,000 

 

28. The thickness of the skin on the human back is about 3 × 10–3 meter. The thickness of the skin on 
the human eyelid is about 3 × 10–4 meter. How many times as thick is the skin on the human 
back as on the human eyelid?  
(A)   0.1   (B)   1   (C)   10   (D)   30 
 

29. The human body contains about 1 × 1012 bacteria. The human body contains about 4 × 104 
genes. The number of bacteria contained in the human body is how many times as great as the 
number of genes contained in the human body?  
(A)   250  (B)   4,000  (C)   25,000,000  (D)   400,000,000 
 

30. What is the product of 8.4 × 108 and 4.2 × 103 written in scientific notation?  
(A)   2.0 × 105   (B)   12.6 × 1011   (C)   35.28 × 1011  (D)   3.528 × 1012  
 

31. What is the product of 12 and 4.2 × 106 expressed in scientific notation?  
(A)   50.4 × 106   (B)   50.4 × 107  (C)   5.04 × 106  (D)   5.04 × 107  

  



CC.2.2.8.B.2 Understand the connections between proportional relationships, lines, and linear 
equations. 

1. The graph below shows that the rate of haircuts given at a barbershop throughout the day is 11 
haircuts every 4 hours. 

 

Another barber is hired, and the number of haircuts given is increased by 1 every 4 hours. What is the 
slope of the line after the new barber is hired?  

(A)       (B)       (C)       (D)      
 

2. The graph below represents the prices, in dollars, of different numbers of pounds of regular 
bananas. The table below represents the prices, in dollars, of different numbers of pounds of 
organic bananas. 

 

Which statement correctly compares the prices of regular bananas and organic bananas?  

(A)   Organic bananas cost $0.05 more per pound. 
(B)   Regular bananas cost $0.08 more per pound. 
(C)   Organic bananas cost $0.50 more per pound. 
(D)   Regular bananas cost $0.53 more per pound. 



3. A school has collected student enrollment data since it opened. The graph below shows the 
number of students (y), in hundreds, enrolled at the school each year (x) the school has been 
open. 

 

Which statement best describes the change in student enrollment shown in the graph?  

(A)   Enrollment has increased by approximately 1.3 students per year. 
(B)   Enrollment has increased by approximately 133 students per year. 
(C)   Enrollment has increased by approximately 400 students per year. 
(D)   Enrollment has increased by approximately 1,100 students per year. 

  

4. Triangle ABC and triangle ADE are shown on the coordinate grid below. 

 

Which statement explains why the slope of line segment AB is the same as the slope of line segment 
AD?  

(A)    The triangles are similar. 
(B)    The triangles are congruent. 
(C)    The triangles share point A. 
(D)    The triangles are both right triangles. 



5. The graph of a line is shown below. 

 

To find the slope, Jackie makes right triangle P by using the graph of the line as the hypotenuse of the 
triangle as shown in the figure. To check her work, she repeats the process and makes a right triangle Q 
as shown. Which statement explains why the slope of the line should be the same when calculated with 
either triangle?  

(A)   The two triangles are similar. 
(B)   The two triangles are congruent. 
(C)   One triangle is a translation of the other triangle. 
(D)   The lengths of the hypotenuse of each triangle are equal. 

 
6. Tony joined a book club. He received 8 free books when he joined. The table below shows the 

total number of books, n, he had each month, t, since joining the club. 

 

Which equation can be used to find the total number of books, n, Tony will have from the book club 
after t months? 

(A)   n = 8t   (B)   n = 3t   (C)   n = 8t + 3   (D)   n = 3t + 8  
 

7. A linear function is graphed on a coordinate grid. The function intersects the y-axis at 
1

2
  and it 

intersects the x-axis at −
1

4
. Which equation could describe the linear function?  

(A)    y = 2x + 2-1  (B)    y = 2x + 2-2  (C)    y = -2x + 2-1    (D)    y = -2x + 2-2 



8. The graph below shows the relationship between the number of minutes Ray walks and the 
number of calories he burns. 

 

Which equation can be used to find the number of calories (y) Ray burns when he walks for x minutes?  

(A)     (B)     (C)     (D)    

   

 
  



CC.2.2.8.B.3 Analyze and solve linear equations and pairs of simultaneous linear equations. 

1. A line is graphed on the coordinate grid shown below. 

 

Which line creates a system of equations with the line shown and has the given solution?  

(A)    The line y = x – 3 creates a system of equations with a solution of (-3, 0). 
 

(B)    The line y = 3x + 4 creates a system of equations with a solution of (-6, 2). 
 

(C)    The line y = 2x + 2 creates a system of equations with a solution of (3, -4). 
 

(D)  The line  creates a system of equations with a solution of (6, -6). 

 

2. Ron owns a flower shop in the shopping mall.  The flower most frequently ordered from his 
flower shop is the rose.  For each order of roses, Ron charges $3.00 for each rose plus $5.00 for 
delivery service.  Ron made a delivery of roses for which he charged $59.00.   
Part A: Write an equation that you could use to find how many roses, r, he delivered. 

 

 

 
Part B: Solve your equation to find the number of roses he delivered. 

  

  

 

3. What is the value of n in the equation 2n − 5 = 23? 
(A)  9    (B)  14    (C)  26    (D)  28  

 
4. Find the value of x in the equation below. 

 
                 3(x + 2) = x 
 
(A)   −3    (B)   −1    (C)   2    (D)   3    



5. Aiden and Noah are going to work for their neighbor this summer. The neighbor gives Aiden $25 
at the beginning of the summer and then pays him $5 each week to mow the lawn. The 
neighbor pays Noah $7.50 each week to walk the dog. The graph shown below models the total 
amount of money (y) each boy has earned after working for x weeks. 

 

What does the point of intersection on the graph represent?  

(A)   After 75 weeks, each boy has earned a total of $10. 
(B)   After 10 weeks, each boy has earned a total of $75. 
(C)   After 10 weeks, Noah has earned a total of $75 and Aiden has earned a total of $10. 
(D)   After 75 weeks, Noah has earned a total of $10 and Aiden has earned a total of $75. 

 

6. The length of a rectangle is five inches longer than the width.  If the area of the rectangle is 14 
square inches, which equation can be used to find the width of the rectangle?  
(A)  2x + 2(x + 5) = 14   (B)  x + x + 5 = 14  (C)  x(x + 5) = 14  (D)  x + 5 = 14  

 
 

7. Simplify the expression 103 × 10−7  
(A)   104   (B)   1010   (C)   10−4   (D)   10−21  
 

8. Tamara has a cell phone plan that charges $0.07 per minute plus a monthly fee of $19.00. She 
budgets $29.50 per month for total cell phone expenses without taxes. What is the maximum 
number of minutes Tamara could use her phone each month in order to stay within her budget?  
(A)   150   (B)   271   (C)   421   (D)   692  
 

13. Antonio is building a bookshelf.  He has a piece of wood that measures 90 centimeters in 
length.  The directions require that this piece of wood be cut into two pieces, one piece 20 
centimeters longer than the other.  He uses the equation below to determine where to make 
the cut. 

                                                      x + (x + 20) = 90 

The shorter piece of wood must then be cut in half.  What is the length of the shortest piece of wood? 
 



9. Students in grade 8 and grade 7 were asked some questions about the last book they read. For 
the first question, 120 students were asked whether the book was fiction or nonfiction. The 
partially completed table below shows the results. 

 

 
A different group of students were asked the second question. This question was whether the last book 
read had less than 100 pages or 100 pages or more. The results are shown below. 

 
For the third question, 90 students were asked whether this was the first time they had read the book or 

if they had read it before. Some information about the results is shown below. 

-   of the students were reading the book for the first time and were in grade 7. 
- 20 more grade 8 students than grade 7 students were asked this question. 
- 60% of the students who had read the book before were grade 8 students. 

  

A.  What was the difference between the number of grade 8 students and the number of grade 7 
students who were asked this question? Show or explain all your work. 

 
B.  What percent of the students whose last book read had 100 pages or more were grade 8 students? 
Show or explain all your work. 

 
C.  Use this information to fill in the correct numbers for each space in the table below. 

 

14. The equation below can be used to find the cost, including 8% tax, of p pairs of socks.  Rachel 
wants to know how many pairs of socks she can buy for $8.91.  Solve the equation and write 
your answer below. 

$1.65p(1.08) = $8.91  

 



15. Noel and Renaldo want to rent bikes with two other friends. They have $150 to spend on bike 
rentals. The sign below shows the bike rental rates. 

 

Based on the information on the sign, the equation below can be used to determine the number of 
hours, h, the 4 friends can rent bikes with $150. 

4(9.75h − 3) = 150 

 
Part A 

Noel says they have enough money to rent the bikes for a maximum of 3 hours. Solve the equation 
for the number of hours, h, in order to determine whether Noel is correct. 

  

  

  

  

  

Answer _____________________ hours 

 
Part B 

On the lines below, explain whether Noel is correct. 

      
 

 

 



16. Juanita solved an equation incorrectly, as shown below. 

 

  

Part A 

On the lines below, explain in words the mistake Juanita made. 

 

Part B 

Solve the equation 3x + 6 = 24 correctly. 

  

  

  

 

Answer ___________________  

 

17. Quinn needs to buy fabric for a border to sew onto all four edges of a tablecloth. He also needs 

an extra 0.875 feet of fabric to make a matching potholder. The length of the table cloth is 
4

3
 of 

its width (w), in feet. The total amount of fabric needed (f), in feet, is represented by the 
equation below. 

 

Quinn needs 
113

8
 feet of fabric for the border of the tablecloth and the potholder. What is the width 

of Quinn’s tablecloth?  

(A)     (B)    (C)     (D)    



18. What value of x makes the equation below true? 

     

(A)   1    (B)   5    (C)   13    (D)   19  
 

19. A store creates a mixture using only peanuts and almonds. 

 There are 20 pounds of the mixture. 

 Peanuts cost $2.95 per pound. 

 Almonds cost $5.95 per pound. 

 The mixture costs $4.00 per pound. 

How many pounds of peanuts are in the mixture?  

(A)   2   (B)   6   (C)   7   (D)   13 
 

20. What is the value of x in the equation 5 - 3x = - 7?  

(A)   −
2

3
   (B)   

2

3
    (C)   −4    (D)   4 

 
21. What is the solution of the system of equations c + 3d = 8 and c = 4d − 6? 

(A)   c = −14, d = −2  (B)   c = −2, d = 2  (C)   c = 2, d = 2   (D)   c = 14, d = −2  
 

22. Jacob made two trips to the store. On his first trip to the store, he bought x kitchen towels for $3 
each and y dishcloths for $2 each and spent a total of $32. On his second trip to the store, he 
bought x oven mitts for $5 each and returned the y dishcloths he bought on the first trip. He was 
refunded the money for the dishcloths and still spent $32. The system of equations shown 
below represents the amounts, in dollars, he spent on the two trips to the store. 

3x + 2y = 32 
5x – 2y = 32 

How many kitchen towels and dishcloths did Jacob buy on his first trip to the store?  

(A)   10 kitchen towels and 4 dishcloths 
(B)   4 kitchen towels and 10 dishcloths 
(C)   4 kitchen towels and 8 dishcloths 
(D)   8 kitchen towels and 4 dishcloths 

    

23. Karen and Maria each open a savings account at the same time. They only make deposits into 
their accounts and do not make withdrawals. 

 When Karen opens her account she deposits $28 into it. She then deposits $5 into her account 
each week. 

 The total amount of money (y), in dollars, in Maria’s account x weeks after it is opened is 
described by the function y = 8x + 7. 

What is the total amount of money that each girl has in her account 2 weeks after they have the same 
amount of money in their accounts?  

(A)   Karen has $45.  (B)   Karen has $58. (C)   Karen has $73. (D)   Karen has $185. 
        Maria has $72.         Maria has $55         Maria has $79          Maria has $128. 
 



24. A cleaning company charges x dollars per hour to clean floors and y dollars per hour to clean the 
rest of a house. 

 When the company spends 2 hours to clean floors and 3 hours to clean the rest of a house, the 
total charge is $84. 
 

 When the company spends 1 hour to clean floors and 4 hours to clean the rest of a house, the 
total charge is $87. 

Which ordered pair represents the hourly charges to clean floors and to clean the rest of the house?  

(A)   (12, 20)   (B)   (15, 18)   (C)   (18, 15)   (D)   (20, 12) 
 

25. A flower shop sells tulips and roses. The price of each tulip is the same, and the price of each 
rose is the same. One customer bought 7 tulips and 9 roses for $25.90. Another customer 
bought 4 tulips and 8 roses for $19.80. How much will it cost a customer to buy 5 tulips and 6 
roses?  
(A)   $17.45  (B)   $17.75  (C)   $17.95  (D)   $18.15 

 
26. Mr. Carter is mapping the boundaries of a park on a coordinate grid. The park’s headquarters 

are located at the origin. The equations shown below represent two boundaries of the park. 

  y = 2x – 5  
2x + 4y = 12 

The park’s entrance is located at the intersection of these two boundaries. Which coordinate grid 
correctly shows the two boundaries and the park’s entrance?  

(A)      (B)    

(C)      (D)    
27. Bill and Felicia each bake cookies for a party. Bill bakes 3 times as many cookies as Felicia. Felicia 

bakes 24 fewer cookies than Bill. Bill bakes b cookies and Felicia bakes f cookies.  What pair of 
equations can be used to determine the number of cookies Bill and Felicia bake?  
(A)  b = 3(f + 24)  (B)  b = 3f  (C)  b = 3f  (D)  f = 3b 
        f = b − 24       f = 24 – b  f = b − 24          b = f − 24     



CC.2.2.8.C.1 Define, evaluate, and compare functions. 

1. A relation is shown on the coordinate grid below. 

 

Which statement about the relation best explains whether it represents a function?  

(A)   It does not represent a function because it is not a straight line. 
(B)   It does not represent a function because it does not pass through the origin. 
(C)   It does represent a function because it passes through both the x-axis and the y-axis. 
(D)   It does represent a function because each x-value is paired with exactly one y-value. 

 

2. Carla graphs a function that is nonlinear. Which graph could represent Carla’s function?  

(A)      (B)     (C)     (D)      

   

3. Which relation is not a function?  

(A)        (B)    

(C)      (D)    



4. The graph below represents a function. 

 

Which single transformation could be applied to the graph so that it no longer represents a function?  

(A)   reflection across the x-axis     (B)   reflection across the y-axis  
(C)   rotation of 90° clockwise about the origin   (D)   translation 5 units to the left 

   

5. Sarah and Jenna are paid by the hour at their jobs. Their earnings, in dollars, for different 
numbers of hours worked are shown in the graph and in the table below. 

 

Which statement about the earnings, in dollars, is true?  

(A)   Jenna must work 3 more hours than Sarah to earn $48. 
(B)   After working 7 hours, Jenna’s earnings are $14 greater than Sarah’s earnings. 
(C)   Jenna’s earnings for working 12 hours is the same as Sarah’s earnings for working 9 hours. 
(D)   Sarah’s earnings for working 12 hours is twice as much as Jenna’s earnings for working 7 hours. 

 



6. Two linear functions are represented by the table and the equation shown below. 

 

Which statement comparing the y-intercepts of the functions is true?  

(A)  The y-intercept of function 1 is greater than the y-intercept of function 2 by more than 1 unit. 
(B)  The y-intercept of function 1 is greater than the y-intercept of function 2 by less than 1 unit. 
(C)   The y-intercept of function 2 is greater than the y-intercept of function 1 by more than 1 unit. 
(D)  The y-intercept of function 2 is greater than the y-intercept of function 1 by less than 1 unit. 
 
7. An online video service offers two price options. Pricing for option A is given by y = 2x + 10, 

where x is the number of videos watched and y is the total cost in dollars. Pricing for option B is 
shown in the graph below. 

 

Both options include an initial charge and a charge per video watched. Which statement correctly 
compares the two price options?  

(A)   Option A has a higher initial charge and a higher charge per video watched. 
(B)   Option B has a higher initial charge and a higher charge per video watched. 
(C)   Option A has a higher initial charge, and option B has a higher charge per video watched. 
(D)   Option B has a higher initial charge, and option A has a higher charge per video watched. 

 
8. Which equation describes a function that is nonlinear?  

(A)     (B)    (C)    (D)    



9. Sofia boarded a bus to school at the bus stop. The distance traveled by Sofia’s bus is 
represented by the graph below. 

 

At the same bus stop, Barry boarded a different bus to school 5 minutes after Sofia. The distance 
traveled by Barry’s bus is described by the table below. 

 

The school is located 12 miles from the bus stop. Which bus arrives at the school first, and what is the 
speed of that bus?  

(A)   Sofia’s bus arrives at the school first with a speed of 0.6 miles per minute. 
(B)   Barry’s bus arrives at the school first with a speed of 0.83 miles per minute. 
(C)   Barry’s bus arrives at the school first with a speed of 1.2 miles per minute. 
(D)   Sofia’s bus arrives at the school first with a speed of 1.67 miles per minute. 

 

10. Two linear functions of x are shown below. 

 

WhIch statement about the functions is true?  

(A)   Function 2 can be described by the equation y = 35x – 109. 
(B)   Function 2 can be described by the equation y = 100x – 11. 
(C)   The y-intercept of function 1 is less than the y-intercept of function 2. 
(D)   The rate of change of function 1 is greater than the rate of change of function 2  



CC.2.2.8.C.2 Use concepts of functions to model relationships between quantities. 

1. What word phrase is equivalent to the equation y = 2x − 3 ?  
(A)   The soccer coach is 3 years more than twice the age of his youngest team member.  
(B)   The soccer coach is 3 years less than twice the age of his youngest team member.  
(C)   The soccer coach is 2 years more than three times the age of his youngest team member.  
(D)   The soccer coach is 2 years less than three times the age of his youngest team member.  

 
2. Alisa pays $0.50 per hour to park her car at the museum. which graph correctly shows the 

relationship between the hours, x, Alisa's car is parked and the total parking cost in dollars, y? 
 
 

(A)      (B)     

(C)      (D)     
 

3. Daisy has a bus pass with a balance of $30 on it. She uses the bus pass to pay for bus fares. The 
price for each bus fare is $1.50. Which equation represents the bus pass balance (y), in dollars, 
based on the number of bus fares, x, she pays for?  
(A)   y = 1.5x + 30 (B)   y = 1.5x – 30 (C)   y = 1.5x + 30 (D)   y = 1.5x – 30 

 

4. Amelia builds and sells birdhouses. The difference between the amount she sells each birdhouse 
for and the cost of supplies to build each birdhouse is $20. Amelia also spends $45 on tools to 
build birdhouses. Which equation can Amelia use to calculate the amount of money (m), in 
dollars, she earns from selling b birdhouses?  
(A)   b = 20m – 45 (B)   b = 45m – 20 (C)   m = 20b – 45 (D)   m = 45b – 20 



5. Sonia opened a savings account and then added the same amount to the savings account every 
week. After 5 weeks, her savings account had a total of $45. After 10 weeks, her savings account 
had a total of $70. Which equation represents the amount of money (y), in dollars, in Sonia’s 
savings account after x weeks?  
(A)   y = 7x  (B)   y = 9x  (C)   y = 5x + 20  (D)   y = 20x + 5 

   

Jerry goes to a theme park to ride the roller coasters. The theme park charges an entry fee in addition 
to a fee for each roller coaster ride. The table below represents the total price for two different 
numbers of roller coaster rides. 

  

6. What are the prices, in dollars, for the entry fee and for each roller coaster ride? 

entry fee: $ ____________   one roller coaster ride: $ ______________  
 

7. Jerry has $70 when he goes to the theme park. He only spends the money on the entry fee and 
roller coaster rides. 

On the grid shown below, draw a graph showing the amount of money Jerry has remaining after he 
enters the theme park and as he rides the roller coasters in the theme park. 

  

8. Luis is building a new deck and needs to have a slab of concrete poured. He knows the 
contractor charges an initial cost of $75 plus an additional $2.50 per square foot of concrete. 
Which equation can be used to determine the cost (y), in dollars, to pour a concrete slab with an 
area of x square feet?  
(A)   y = 2.5x + 75  (B)    y = 7.5x + 2.5  (C)   y = 75x + 2.5  (D)   y = 77.5x 
 



9. Enrique is taking a plane trip. The plane will take off and ascend for about 20 minutes, maintain 
a constant altitude for about 50 minutes, and then descend for about 20 minutes before 
landing. Which graph shows Enrique’s trip?  

(A)    (B)    
 
 

(C)    (D)    
 

10. Which graph represents a linear function? 
 

(A)      (B)     

(C)      (D)     



11. In Mr. Jenkin's science class, the students heated a beaker of water on a burner. When the 
experiment began, the temperature of the water was 20ºC.  After 8 minutes, the temperature 
was 60ºC. Sixteen minutes after the start of the experiment, the temperature was 100ºC and 
remained at 100ºC for the next 8 minutes.  

Which graph shows the change in temperature of the water in the beaker, y, over time in minutes, x ?  

(A)      (B)     

(C)      (D)     
 
 

12. The graph below shows the relationship between the number of years after a car is purchased 
and the car’s value. 

 

Which statement correctly describes the relationship shown in the graph?  

(A)   The car’s initial value is $2,000, and the car’s value increases $30,000 each year. 
(B)   The car’s initial value is $18,000, and the car’s value increases $2,000 each year. 
(C)   The car’s initial value is $30,000, and the car’s value decreases $2,000 each year. 
(D)   The car’s initial value is $30,000, and the car’s value decreases $12,000 each year 



13. A tank had 90 gallons of water in it. The tank is drained at a rate of 5 gallons per minute. Which 
graph represents the number of gallons of water, y, in the tank x minutes after it begins to 
drain?  

(A)       (B)      

(C)       (D)      
 
14.  The manager of a small chain of restaurants compared the sales at different restaurant 

locations. She drew a graph comparing the daily sales, in dollars, to the number of competing 
restaurants in the neighborhood. 

 

Based on the graph, how much do the daily sales change with each additional competitor in the 
neighborhood?  

(A)   The daily sales increase by $100.  (B)   The daily sales decrease by $100. 
(C)   The daily sales increase by $200.  (D)   The daily sales decrease by $200. 



15. Marcie drives from Swan Valley to Eagle Grove. She drives at a constant rate and then stops for 
lunch. After lunch, she drives at the same rate she drove before lunch until she reaches Eagle 
Grove. Which graph could be used to represent Marcie’s drive?  

(A)        (B)      

 

(C)        (D)      

  

16. At a market, assorted fruit costs $3 per pound for the first 10 pounds of fruit purchased. After 
the first 10 pounds, the fruit costs $2 per pound. Which graph represents the total cost (y), in 
dollars, of going to the market as a function of the weight of fruit (x), in pounds, purchased?  

(A)      (B)    

(C)      (D)    
 



17. Andrea walks 5 miles from the library to her home. She starts walking at an average rate of 
2 miles per hour. After 1 hour, she stops walking for 0.25 hour. When she begins walking again, 
Andrea walks at an average rate of 3 miles per hour until she arrives home. Which graph 
represents Andrea’s distance (y), in miles, from her home as a function of the amount of time 
(x), in hours, since she left the library?  

(A)     (B)    
 

(C)     (D)    

  

 

   

 
  



CC.2.3.8.A.1 Apply the concepts of volume of cylinders, cones, and spheres to solve real-world and 
mathematical problems. 

1. In her garden, Rachel has a water barrel shaped like a cylinder. The radius of the barrel is 1 foot, 
and the height is 4 feet. What is the volume, in cubic feet, of the water barrel? 

Leave your answer in terms of π. 

  

(A)   4π    (B)   8π    (C)   16π   (D)   64π  
 

2. Which information is not needed to calculate the volume of a cylindrical can?  

(A)   value of      (B)   height of the can   
(C)   weight of the can     (D)   radius of the base of the can  

 
3. In the diagram below, a right circular cone has a diameter of 8 inches and a height of 12 inches. 

 

What is the volume of the cone to the nearest cubic inch?  

(A)   201   (B)   481   (C)   603   (D)   804 
 

4. The volume of a 12-inch-tall cone is 144π cubic inches. Which statement about the radius of the 
base of the cone is true?  
(A)   The radius is 6 inches, and it is a rational number. 
(B)   The radius is 6 inches, and it is an irrational number. 
(C)   The radius 12π inches, and it is a rational number. 
(D)   The radius is 12π inches, and it is an irrational number. 

  

5. A soup can is in the shape of a cylinder. The can has a volume of 342 cm3 and a diameter of 6 
cm. Express the height of the can in terms of π. 
 
 
 
 
 



6. Determine the maximum number of soup cans that can be stacked on their base between two 
shelves if the distance between the shelves is exactly 36 cm. Explain your answer.  

 
 
 
 
 

7. A grocery store has 12 cans of soup on a shelf. Each can is cylindrical and has a diameter of 10 
centimeters and a height of 18 centimeters. What is the total volume, in cubic centimeters, of 
the soup cans?  

(A)      (B)      (C)      (D)     

   

8. Three solid figures with their dimensions are shown below. 

 

Which list shows the figures ordered from greatest to least by volume, in cubic inches?  

(A)   cylinder, cone, sphere    (B)   cone, cylinder, sphere 
(C)   cone, sphere, cylinder    (D)   sphere, cylinder, cone 

   

9. A balloon in the shape of a crayon is shown below. 

 

The crayon balloon is made up of a cone and a cylinder. What is the volume, in cubic inches, of the 
crayon balloon?  

(A)   69.12  (B)   75.40  (C)   138.23  (D)   276.46 

   

10. Part of a sculpture is a stone sphere with a volume of  cubic feet. What is the radius, in 
feet, of the stone sphere?  
(A)   3   (B)   6   (C)   9   (D)   12 

   

11. A box in the shape of a cube has a volume of 64 cubic inches. What is the length of a side of the 
box?  
(A)   21.3 in   (B)   16 in  (C)   8 in   (D)   4 in  



12. Tim has a rectangular prism with a length of 10 centimeters, a width of 2 centimeters, and an 
unknown height. He needs to build another rectangular prism with a length of 5 centimeters 
and the same height as the original prism. The volume of the two prisms will be the same. Find 
the width, in centimeters, of the new prism.  

 
 
 

13. The base of a pyramid is a rectangle with a width of 6 cm and a length of 8 cm. Find, in 
centimeters, the height of the pyramid if the volume is 288 cm³.  

 
 
 
 

14. A rectangular prism is shown below. 

 

The numeric value for the volume of the prism is the same as the numeric value for the surface area of 
the prism. What is the missing length (x) in units, of the prism?  

(A)    5.5   (B)    7    (C)    7.5   (D)    11  
 

15. If the length of a side of a cube is 7x, which expression represents the cube’s volume?  
(A)   7x3   (B)   49x3  (C)   343x   (D)   343x3  
 

16. Tracey has two empty cube-shaped containers with sides of 5 inches and 7 inches, as shown in 
the accompanying diagram. She fills the smaller container completely with water and then pours 
all the water from the smaller container into the larger container. How deep, to the nearest 
tenth of an inch, will the water be in the larger container? 

 
 

17. A planned building was going to be 100 feet long, 75 feet deep, and 30 feet high. The owner 
decides to increase the volume of the building by 10% without changing the dimensions of the 
depth and the height.  What will be the new length of this building?  
(A)   106 ft   (B)   108 ft   (C)   110 ft   (D)   112 ft  
 



18. A regular pyramid with a square base is shown in the diagram below. 

 

A side, s, of the base of the pyramid is 12 meters, and the height, h, is 42 meters. What is the volume of 
the pyramid in cubic meters?  

 

 
 

19. The diagram below represents Joe's two fish tanks. 

 

Joe's larger tank is completely filled with water. He takes water from it to completely fill the small tank. 
Determine how many cubic inches of water will remain in the larger tank.  

 
 

 

20. A rubber ball is in the shape of a sphere and has a radius of 6 inches. The center of the ball is a 
hollow sphere that has a radius of 4 inches as shown below. 

 

What is the volume, in cubic inches, of the rubber outer layer of the ball?  

(A)        (B)        (C)        (D)       
 



21. A rectangular prism has a volume of 160 cubic inches. The height of the prism is 5 inches. The 
length of the prism is 8 inches. What is the width, in inches, of the prism?  
(A)    3    (B)    4    (C)    12   (D)    13  
 

22. 24.  Mrs. Ayer is painting the outside of her son's toy box, including the top and bottom. The toy 
box measures 3 feet long, 1.5 feet wide, and 2 feet high. What is the total surface area she will 
paint?  
(A)   9.0 ft2   (B)   13.5 ft2   (C)   22.5 ft2  (D)   27.0 ft2  

 
23. How many square inches of wrapping paper are needed to entirely cover a box that is 2 inches 

by 3 inches by 4 inches? 
(A)   52   (B)   18   (C)   24    (D)   26  
 

24. A rectangular prism has a volume of 160 cubic inches. The height of the prism is 5 inches. The 
length of the prism is 8 inches. What is the width, in inches, of the prism?  
(A)    3    (B)    4    (C)    12   (D)    13  
 

25. 24.  Mrs. Ayer is painting the outside of her son's toy box, including the top and bottom. The toy 
box measures 3 feet long, 1.5 feet wide, and 2 feet high. What is the total surface area she will 
paint?  
(A)   9.0 ft2   (B)   13.5 ft2   (C)   22.5 ft2  (D)   27.0 ft2  

 
26. Tim is going to paint a wooden sphere that has a diameter of 12 inches. Find the surface area of 

the sphere, to the nearest square inch.  
 
 
 

27. In the diagram below, a cylinder with a diameter of x units and a height of x units is shown next 
to a cone with a radius of x units and a height of x units. 

 

Which statement describes the ratio of the volumes of the cylinder and the cone?  

(A) The volume of the cylinder is 
2

3
 the volume of the cone.  

 

(B) The volume of the cylinder is 
3

4
 the volume of the cone.  

 

(C) The volume of the cylinder is 
4

3
 the volume of the cone.  

 

(D) The volume of the cylinder is 
3

2
 the volume of the cone.  

 
 



28. How many square inches of wrapping paper are needed to entirely cover a box that is 2 inches 
by 3 inches by 4 inches? 
(A)   52   (B)   18   (C)   24    (D)   26  
 

29. A right circular cylinder has an altitude of 11 feet and a radius of 5 feet. What is the lateral area, 
in square feet, of the cylinder, to the nearest tenth? 
(A)   172.7   (B)   172.8  (C)   345.4  (D)   345.6  
 

30. A sculpture is in the shape of a cone with a radius of 5 feet and a height of 12 feet. The cone is 
covered with stainless steel except for its circular face, which is on the ground. What is the area, 
in square feet, of the part of the cone that is covered with stainless steel?  

(A)       (B)       (C)       (D)      
 

31. What is the volume, in cubic inches, of a cylinder with a diameter of 6 inches and a height of 14 
inches?  
(A)    84π   (B)    126π   (C)    168π   (D)    504π  

  



CC.2.3.8.A.2 Understand and apply congruence, similarity, and geometric transformations using 
various tools.  

1. Part A: On the grid below, draw the reflection of quadrilateral ABCD in the y-axis so that the y-axis 
is a line of symmetry. 

 

Part B 

On the lines below, write the coordinates of each new vertex. 

(__________________)     

(__________________)   

(__________________)    

(__________________)  

 
 



2. Triangle DEF is a translation of triangle ABC. 

 

Which statement describes the translation of triangle ABC to triangle DEF?  

(A)  2 units to the right, 6 units down   (B)  2 units to the right, 6 units up  
(C)  6 units to the right, 2 units down   (D)  6 units to the right, 2 units up  

 
3. Which type of transformation is illustrated in the accompanying diagram? 

 

(A)   dilation   (B)   reflection   (C)   translation   (D)   rotation  
 

4. What are the coordinates of point (2,–3) after it is reflected over the x-axis?  
(A)   (2,3)   (B)   (–2,3)   (C)   (–2,–3)   (D)   (–3,2)  
 
 



5. Brian drew a rectangle on the grid below. On the same grid, rotate the rectangle both 90° and 
180° clockwise about the origin. Label point A from the rectangle Brian drew as A’ on your 90° 
rotated figure and as A” on your 180° rotated figure. 

 
 

6. Shane uses a grid to decide how to arrange his living room furniture. The shape and position of 
Shane’s sofa are shown on the grid below. He moves the sofa 4 units to the right and 2 units up. 
On the grid below, draw the new location of Shane’s sofa. 

 

 

7. In the accompanying diagram, figure B is the image of figure A. 

 

Which type of transformation was performed?  

(A)   dilation   (B)   translation   (C)   rotation   (D)   reflection  
 

8. Which transformation produces a figure that is always the mirror image of the original figure?  
(A)   line reflection   (B)   dilation   (C)   translation   (D)   rotation  



9.  The accompanying diagram shows the transformation of XYZ to X'Y'Z'. 

 

This transformation is an example of a  

(A)   line reflection   (B)   rotation   (C)   translation   (D)   dilation  
 

 
9. The accompanying diagram shows the starting position of the spinner on a board game. 

 

                                            
 
How does this spinner appear after a 270° counterclockwise rotation about point P? 
 

(A)        (B)    
 

(C)          (D)     
 
 

10. The area of triangle RST is 36 square inches. Under which transformation could the area of the 
image, triangle R'S'T', be greater than 36 square inches?  
(A)   dilation   (B)   reflection   (C)   rotation   (D)   translation 
 
 
 



11. Carson is a decorator. He often sketches his room designs on the coordinate plane. He has 
graphed a square table on his grid so that its corners are at the coordinates A(2,6), B(7,8), C(9,3), 
and D(4,1). To graph a second identical table, he reflects ABCD over the y-axis. 
 
On the accompanying set of coordinate axes, sketch and label ABCD and its image A'B'C'D', 
which show the locations of the two tables. Then find the number of square units in the area of 
ABCD. 

 
 

12. Which image represents a line reflection?  

(A)      (B)      (C)      (D)     
 



13. In the accompanying diagram, A'B'C' is the image of ABC and  

A'B'C'  ABC.  

 
Which type of transformation is shown in the diagram? 

 
(A)   line reflection  (B)   rotation   (C)   translation   (D)   dilation  

 
14. The table below shows the coordinates of triangle RST and the coordinates of R' in triangle 

R'S'T'. Triangle R'S'T' is a dilation of triangle RST. 

 

What are the coordinates of point S’ and point T’? 

 

 
15. Figure A was transformed on a grid and renamed figure B. 

 

On the lines below, name and describe the transformation that changed figure A to figure B. 

  



16. Which transformation is illustrated by the accompanying diagram? 

 
(A)   translation   (B)   reflection   (C)   rotation   (D)   dilation  

 
17. Which pair of triangles are congruent?  

(A)        (B)     

(C)        (D)     
 

 
18. Which term best describes the transformation shown below?

 
(A)   dilation   (B)   rotation   (C)   reflection   (D)   translation  
 
 
 



19. Triangle FGH and triangle F'G'H' are shown on the coordinate grid below. 

 

Which sequence of transformations could be applied to triangle FGH to create triangle F'G'H'?  

(A)   a translation 3 units left followed by a translation 1 unit up 
(B)   a reflection across the x-axis followed by a rotation 180° clockwise about the origin 
(C)   a rotation 180° clockwise about the origin followed by a translation 3 units up and then a 

translation 1 unit right 
(D)   a reflection across the y-axis followed by a rotation 90° counterclockwise about the origin and 

then a reflection across the x-axis 
 
20. In the figure shown below, triangle PQR is transformed to create triangle P'Q'R'. 

 

Point S will be transformed the same way as triangle PQR. Which sentence could describe how point S 
will be transformed?  

(A)   Point S will be translated to (6, 0) and then rotated to (0, 6). 
(B)   Point S will be translated to (6, 0) and then rotated to (0, -6). 
(C)   Point S will be translated to (4, 3) and then reflected to (-4, 3).  
(D)   Point S will be translated to (4, 3) and then reflected to (4, -3). 



Quadrilateral WXYZ is shown on the coordinate grid below. 

  

21. Esther applies a translation of 4 units up and 6 units to the right to create W'X'Y'Z'. What are the 
coordinates of Z'?  

 

22. Sylvia applies two transformations to WXYZ. She applies a reflection across the y-axis and then a 
rotation of 180° counterclockwise about the origin. 

What are the coordinates of the final vertices of the two transformations? 

coordinates: ________________________  

 

23. Nelson applies two transformations to WXYZ so that the final vertices of the transformed figure 
are located at (-2, 0), (2, 0), (2, -6), and (0, -2) 

Which transformations could be the two transformations Nelson applies to WXYZ? 

 

first transformation: _________________________ second transformation: _______________________  

 
24. What is the image of (x,y) after a translation of 3 units right and 7 units down?  

(A)   (x + 3,y – 7)  (B)   (x + 3,y + 7)  (C)   (x – 3,y – 7)  (D)   (x – 3,y + 7)  
 

25. What are the coordinates of point P, the image of point (3,–4) after a reflection in the line y = x?  
(A)   (3,4)   (B)   (–3,4)   (C)   (4,–3)   (D)   (–4,3)  
 

26. The image of point A after a dilation of 3 is (6,15).  What was the original location of point A?  
(A)   (2,5)   (B)   (3,12)   (C)   (9,18)   (D)   (18,45) 
 

27. Triangle ABC has vertices A(1,3), B(0,1), and C(4,0). Under a translation, A', the image point of A, 
is located at (4,4). Under this same translation, point C' is located at  
(A)   (7,1)   (B)   (5,3)   (C)   (3,2)   (D)   (1,-1) 

 



28. The two triangles shown on the grid below are similar triangles.  Using point A as one of the 
vertices, draw a third triangle that is similar to both existing triangles, but that is not congruent 
to either one. 

 

Explain in words how you know that the triangle you drew is similar to the two original triangles on the 
grid. 

 

 

 

 
29. Triangle XYZ, shown in the diagram below, is reflected over the line x = 2. State the coordinates 

of ΔX′Y′Z′, the image of ΔXYZ. 

 
 
 



30. Point A is located at (4,-7). The point is reflected in the x-axis. Its image is located at 
(A)   (−4,7)   (B)   (−4,−7)   (C)   (4,7)   (D)   (7,−4)  

 
31. A rectangle is plotted on the coordinate plane below. 

 

Which image shows a 90° clockwise rotation about the origin?  

(A)      (B)     

(C)      (D)     
 
32. A scientist discovers a dinosaur bone that is 7 × 107 years old. What is this number in standard 

form?  
(A)   7,000,000   (B)   7,100,000   (C)   70,000,000  (D)   71,000,000  

 

   



33. Triangle DEG has the coordinates D(1,1), E(5,1), and G(5,4). Triangle DEG is rotated 90º about 
the origin to form ΔD′E′G′. On the grid below, graph and label ΔDEG and ΔD′E′G′. State the 
coordinates of the vertices D′, E′, and G′. Justify that this transformation preserves distance. 

 
 

34. Right triangle LMN is graphed on the coordinate grid shown below. 

 

Two transformations are applied to the triangle to create triangle L'M'N' so that  and  will both 

be parallel to the same axis, and  and will both be parallel to the same axis. Which pair of 
transformations will not result in these corresponding sides of the two triangles being parallel to the 
same axis?  

(A)   a rotation 90° clockwise followed by a translation 3 units down 
(B)   a translation 4 units left followed by a reflection over the y-axis 
(C)   a reflection over the x-axis followed by a dilation by a factor of 2 about the origin 

(D)  a dilation by a factor of 
1

4
 about the origin followed by a rotation of 180° clockwise about the 

origin 



35. On the grid below, draw the image of pentagon ABCDE with center at the origin after a dilation 
of 3. Label the image A’B’C’D’E’. 

 

 
36. Triangle LNR is graphed on a coordinate grid shown below. 

 

A translation 3 units right and 2 units down, followed by a dilation centered at the origin with a scale 

factor of 2, is performed on triangle LNR to create triangle L'N'R'. Which statement about side  of 
triangle L'N'R' is true?  

(A)   Because vertex L' is located at (–4, 4) and vertex N' is located at (2, –4), the length of side  
is 10 units. 

(B)   Because vertex L' is located at (–2, 6) and vertex N' is located at (4, –2), the length of side  
is 10 units. 

(C)   Because vertex L' is located at (–4, 4) and vertex N' is located at (2, –4), the length of side  
is 12 units. 

(D)   Because vertex L' is located at (–2, 6) and vertex N' is located at (4, –2), the length of side  
is 12 units. 

 



37.  On the coordinate grid shown below, pentagon J is similar to pentagon K. 

 

Which sequence of transformations could be applied to pentagon J to create pentagon K?  

(A)   a reflection across the y-axis, then a translation 4 units right 
(B)   a reflection across the x-axis, then a translation 2 units up and 8 units right 
(C)   a rotation 90° clockwise about the origin, then a translation 1 unit down and 5 units right 
(D)   a rotation 90° counterclockwise about the origin, then a translation 3 units up and 7 units right. 
 
38. The Horseshoe Nebula is about 5.0 × 103 light years away from Earth. One light year is equal to 

approximately 5.9 × 1012 miles. What is the approximate distance, in miles, between Earth and 
the Horseshoe Nebula?  
(A)   2.95 × 1016   (B)   2.95 × 1036   (C)   10.9 × 1015   (D)   10.9 × 1036  

 
39. On the coordinate plane below, draw the image of polygon ABCDE translated 8 units to the right 

and 4 units up. Label the image A'B'C'D'E'. 

 
 



CC.2.3.8.A.3 Understand and apply the Pythagorean Theorem to solve problems. 

1. Don placed a ladder against the side of his house as shown in the diagram below. 

 

Which equation could be used to find the distance, x, from the foot of the ladder to the base of the 
house?  

(A)   x = 20 – 19.5  (B)   x = 202 – 19.52  (C)   x = √202 − 19.52  (D)   x = √202 + 19.52  
 

2. In triangle ABC below, line segment  is 9 meters long and line segment  is 7 meters long. 

Use the Pythagorean theorem to find the length of line segment  to the nearest tenth of a 
meter. 

 

 

 

 

3. What is the value of x, in inches, in the right triangle below? 
 

 
(A)   √15   (B)   8    (C)   √34   (D)   4  



 
4. Some triangles are shown on the coordinate grid below. 

 

Which triangle is a right triangle?  

(A)   triangle A  (B)   triangle B  (C)   triangle C  (D)   triangle D 

  

5. On a coordinate grid, the distance between point F and point G is 13 units. Point F is located at 
(−1, 3). Point G is located at (x, −9). Which value could be the value of x?  
(A)   4   (B)   8   (C)   11   (D)   24 

  

6.  Ken built the picture frame shown below. 

 

Which statement can be used to determine whether < P is a right angle?  

(A)   20 + 21 > 29      (B)   202 + 212 > 29 
 
(C)   (20 + 21)2 > 292      (D)   202 + 212 = 292 

 



7. A radio broadcasting tower is 80 feet high.  Cables are attached to the top and anchored to the 
ground 60 feet from the base of the tower. 

 

What is the length in feet of one cable from the top of the tower to where it is anchored to the ground? 

  

  

  

  

  

8. Jimmy and his uncle left the shore in their boat from point A and continued on this course for 
350 meters until they reached point B.  After fishing there for awhile, they made a 90-degree 
turn and continued for 475 meters to point C.  The diagram below shows the course they took 
and the locations of the two different fishing spots on the lake. 

 

What is the approximate distance, d, they will travel from point C to get back to point A? 

 

  

  

  



9. A window washer leans a ladder up against a wall so that the top of the ladder touches the base 
of the window, as shown below.  The bottom of the ladder is 15 feet from the wall, and the base 
of the window is 26 feet from the ground. 

 

What is the length of the ladder to the nearest foot? 

  

 

10. What is the length of the hypotenuse of the triangle shown below? 

 

(A)     (B)  61    (C)     (D)  11  
 

11. The diagram below shows the tent that Sebastian bought to go on a camping trip. 

 

How wide is the entire opening along the bottom of the tent?  

(A)  4 feet   (B)  5 feet   (C)  6 feet   (D)  8 feet  



12. Triangle RST is shown below. 

 

What is the length of  ?  

(A)   5   (B)   8    (C)   12    (D)   18  
 

18. The length of the hypotenuse of a right triangle is 34 inches and the length of one of its legs is 16 
inches. What is the length, in inches, of the other leg of this right triangle? 
(A)   16   (B)   18    (C)   25   (D)   30  
 

19. Jenna has a triangular garden, as shown in the diagram below. 

 

What is the length, in feet, of side m ? 

 
   
 

13. A cable 20 feet long connects the top of a flagpole to a point on the ground that is 16 feet from 
the base of the pole. How tall is the flagpole?  
(A)   8 ft   (B)   10 ft   (C)   12 ft   (D)   26 ft  
 

14. An 18-foot ladder leans against the wall of a building. The base of the ladder is 9 feet from the 
building on level ground. How many feet up the wall, to the nearest tenth of a foot, is the top of 
the ladder?  

 
 

 
 

15. If the length of a rectangular television screen is 20 inches and its height is 15 inches, what is the 
length of its diagonal, in inches?  
(A)   5    (B)   13.2   (C)   25    (D)   35  



16. In triangle ABC below,  is a right angle. If the length of  is 8 centimeters and the 

length of  is 10 centimeters, what is the length, in centimeters, of  ? 

  

(A)   2    (B)   4    (C)   5    (D)   6  
 

17. What is the length of side x in the triangle below? 

 

(A)   2 inches   (B)   8 inches   (C)   23 inches   (D)   32 inches  
 

18. Nancy's rectangular garden is represented in the diagram below. 

 

If a diagonal walkway crosses her garden, what is its length, in feet?  

(A)   17    (B)   22    (C)      (D)     
 



19. What is the length, in centimeters, of side x in the right triangle below? 

 
(A)   8    (B)   12    (C)   15    (D)   21  

 
20. Based on the Pythagorean theorem, which relationship is true for the sides of the triangle 

shown below? 

 

 

(A)   82 + 102 = 62  (B)   62 + 82 = 102  (C)   62 + 82 = 10  (D)   62 + 102 = 82  
 

21. Mr. Sanders used a diagonal board to divide a rectangular garden into two equal sections as 
shown in the diagram below. 

 

What is the length of the diagonal? 

 

(A)   12 meters   (B)   13 meters   (C)   14 meters   (D)   15 meters  
 



22. The end of a dog's leash is attached to the top of a 5-foot-tall fence post, as shown in the 
diagram below. The dog is 7 feet away from the base of the fence post. 

 

How long is the leash, to the nearest tenth of a foot?  

(A)   8.6   (B)   9.0   (C)   12.0   (D)   4.9  
 

23. Jorge has three rectangular sheets of paper. The dimensions of each sheet are shown in the 
table below. 

 

Which statement about the lengths, in inches, of the diagonals of the three sheets of paper is true?  

(A)   The diagonals are all less than 13 inches. 
(B)   The diagonals are all greater than 13 inches. 
(C)   The diagonals are all within an inch of each other. 
(D)   The diagonals are all a rational number of inches in length. 
 
24. Towns X, Y, and Z can be represented as the vertices of a right triangle as shown below. 

 

What is the shortest distance, in feet, from town X to town Z?  

(A)   3.5 × 105  (B)   4.9 × 105  (C)   3.5 × 1010  (D)   5.88 × 1010 

 

 



25. The lengths x and y are shown in the figure below. 

 

Which number line shows the closest approximate values of x and y?  

(A)     (B)    
 

(C)    (D)    

   

26. Points P and Q are graphed on the coordinate plane shown below. A cone with radius r, slant 
height s, and height h is also shown below. 

 

For which radius (r) and slant height (s) is the height (h) of the cone the same as the distance between 
points P and Q?  

(A)   r = 5; s = 13  (B)   r = 6; s = 10  (C)   r = 8; s = 17  (D)   r = 9; s = 12 

   

 

 

 

 

 



27. Triangle LNR is graphed on a coordinate grid shown below. 

 

A translation 3 units right and 2 units down, followed by a dilation centered at the origin with a scale 

factor of 2, is performed on triangle LNR to create triangle L'N'R'. Which statement about side  of 
triangle L'N'R' is true?  

(A)   Because vertex L' is located at (–4, 4) and vertex N' is located at (2, –4), the length of side  
is 10 units. 

(B)   Because vertex L' is located at (–2, 6) and vertex N' is located at (4, –2), the length of side  
is 10 units. 

(C)   Because vertex L' is located at (–4, 4) and vertex N' is located at (2, –4), the length of side  
is 12 units. 

(D)   Because vertex L' is located at (–2, 6) and vertex N' is located at (4, –2), the length of side  
is 12 units. 

  



CC.2.4.8.B.1 Analyze and/or interpret bivariate data displayed in multiple representations. 

1. The scatter plot below shows the ages of some children and the amount of time each spent 
playing outside last week. 

 

Which equation could represent the line of best fit for the number of hours a child spends playing 
outside based on the age of the child?  

(A)   y = 0.75x + 4.5 (B)   y = 0.8x + 6.4 (C)   y = x + 4  (D)   y = 1.25x 

 

2. Tara keeps track of the number of trips she takes to the library and to the bookstore each month 
for a year. Her data are shown in the scatter plot below. 

 

Which equation could represent the line of best fit for the data in the scatter plot?  

(A)    (B)    (C)     (D)     



The scatter plot below shows the results of a survey of 16 people. They were asked how many 
days per week they eat breakfast and how many days per week they go to the gym. 

  

3. What are the coordinates of the point that is the outlier of the data? Explain what the point 
represents.  

 
 
 
 
 

4. Jeff drew a line through (0, 0) and (7, 7) and said it was the line of best fit for the data. 

Explain why Jeff’s line is not a line of best fit.  

 

 

 
 
 

5. How does the actual line of best fit compare with Jeff’s line?  
 
 
 
 
 
 
 
 
 
 
 
 
 



6. The scatter plot below shows the temperatures (y), in degrees Fahrenheit (°F), that were 
recorded at different altitudes (x), in thousands of feet. 

 

Which equation could represent the line of best fit for the temperatures, in degrees Fahrenheit, based 
on the altitudes, in thousands of feet?  

(A)    (B)    (C)    (D)    
7.  
8. The number of tickets sold for events at a theater last year varied with the cost per ticket, as 

shown in the scatter plot below. 

 

Based on the equation of the line of best fit for the scatter plot, which statement about the relationship 
between cost per ticket and number of tickets sold is true?  

(A)   The slope of the line of best fit is approximately –26.5, which means that for every $2 increase 
in cost per ticket, the number of tickets sold decreased by 26.5. 

(B)   The slope of the line of best fit is approximately –26.5, which means that for every $1 increase in 
cost per ticket, the number of tickets sold decreased by 26.5. 

(C)   The slope of the line of best fit is approximately 26.5, which means that for every $2 increase in 
cost per ticket, the number of tickets sold increased by 26.5. 

(D)   The slope of the line of best fit is approximately 26.5, which means that for every $1 increase in 
cost per ticket, the number of tickets sold increased by 26.5. 

  

 



9. The manager of a movie theater keeps track of the number of people attending the same movie 
each day for the first week the movie is being shown. The data has a negative, linear association 
with no outliers. Which scatter plot could represent the movie data?  

(A)       (B)      

 

(C)       (D)      

   

10. The number of students, y, still participating in the final round of a school spelling bee compared 
to the number of spelling words attempted, x, can be represented by a scatter plot with a 
negative, linear association. Which equation for a line of best fit could be used to represent the 
number of students still participating in the final round of the school spelling bee given a 
number of spelling words attempted?  
(A)   y = 0.5x + 10      (B)   y = −0.5x + 10 
   
(C)   y = 0.5x2 + 10      (D)   y = −0.5x2 + 10 
 
 
 
 
 
 
 



11. The height (y) of the tallest building in Pittsburgh in year x is shown in the scatter plot below. 

 

Based on the scatter plot, which statement is true?  

(A)   The data show no correlation.   
(B)   The data show a positive correlation. 
(C)   The data show a negative correlation. 
(D)   There are not enough data points to determine correlation. 

  

12. Data sets A and B are graphed on the coordinate grid below. 

 

Which statement about the lines of best fit for the two data sets is most likely true?  

(A)   The lines of best fit for data sets A and B are the same line. 
(B)   The y-intercepts and the slopes of the lines of best fit for data sets A and B both differ by 4. 
(C)   The y-intercepts of the lines of best fit for data sets A and B differ by 4, but the slopes are 
the same. 
(D)   The slope of the line of best fit for data set A is 4, and the slope of the line of best fit for 

data set B is  
1

4
. 



13. Christy created the scatter plot shown below. 

 

Christy finds that the line of best fit for the data has the equation y = 0.51x + 1.48. Which statement best 
explains how removing the point (15, 7) would affect the slope of the line of best fit?  

(A)   The slope of the line of best fit would decrease because the point lies below the original line 
of best fit. 
(B)   The slope of the line of best fit would decrease because the point lies above the original line 
of best fit. 
(C)   The slope of the line of best fit would increase because the point lies below the original line 
of best fit. 
(D)   The slope of the line of best fit would increase because the point lies above the original line 
of best fit. 

 

14. A running club keeps track of the number of hours each person has trained for a race and the 
length of time it takes the person to run the race. A scatter plot is graphed with the x-axis 
indicating the number of hours a runner has trained and the y-axis indicating the time, in 
minutes, it took to run the race. The equation y = 60 – 0.5x is used as the line of best fit of the 
data. What does the slope of the equation represent?  
(A)   Runners will decrease their race time by 1 minute for every 2 hours they have trained. 
(B)   Runners will increase their race time by 1 minute for every 2 hours they have trained. 
(C)   Runners will decrease their race time by 2 minutes for every 1 hour they have trained. 
(D)   Runners will increase their race time by 2 minutes for every 1 hour they have trained. 

   

 
 
 
  



CC.2.4.8.B.2 Understand that patterns of association can be seen in bivariate data utilizing 
frequencies. 

1. José surveyed 20 of his friends to find out what equipment they use play recorded movies. He 
found that 12 of his friends have only DVD players, 5 have both DVD players and VCRs, and 2 
have neither type of player. The rest of his friends have only VCRs. What is the total number of 
his friends that have VCRs?  
 
 
 
 

2. Some students were surveyed to determine if they prefer soccer or baseball. The results are 
shown in the two-way table below. 

 

Based on the results of the survey, what percent of the girls surveyed prefer soccer to baseball?  

(A)    12%   (B)    24%  (C)    40%  (D)    67% 

   

3. A group of people went on a fishing trip. Some information about the trout and bass that were 
caught on the fishing trip is shown in the two-way table below. 

 

Based on the information in the two-way table, which statement about the trout and bass caught is 
true?  

(A)    Of all the trout caught, 50% weighed less than 8 pounds. 
(B)   Of all the bass caught, 25% weighed 8 pounds or more. 
(C)    Of all the fish that weighed less than 8 pounds, 25% were trout. 
(D)    Of all the fish caught, more than 50% were bass that weighed less than 8 pounds. 

   

 

 

 

 

 



4. The table below shows the numbers of grade 7 and grade 8 students who chose cheese pizza or 
pepperoni pizza as their favorite pizza. 

 

Which approximation is closest to the percent of the students who chose pepperoni pizza as their 
favorite?  

(A)   47%  (B)   50%  (C)   53%  (D)   87% 

   

5. Blake interviewed 24 students to see whether they collected sports cards and whether they 
participated in sports. The table below shows his data. 

 

How many of the students Blake interviewed participate in sports?  

(A)   4   (B)   10   (C)   14   (D)   15 

   


